EXAMPLE 1

Design Description

In this design, the ambient lighting system uses two, twenty foot of
semi-indirect luminaires that are suspended in 2 rows of 5 each.
Each luminaire employs (2) high lumen T8 lamps, all powered from
high ballast factor electronic ballasts. The whiteboard task light is
a linear wallwasher about 12 feet long that uses (3) Super T8
lamps. This asign is appropriate for elementary schools where
adult night classes are not held.

Lighting Controls

To reduce the power consumption of the lighting system, each row
of luminaires has one row of lamps that is automatically switched
off when there is adequate daylight in the room. There are two
daylighting zones, one at the window side and one at the interior
side. When the room is unoccupied, an occupancy sensor
automatically switches off all lamps.

There are two locations for classroom lighting controls. The first is
adjacent to the classroom door. Here two switches labeled “Row 1”
and “Row 2” allow the teacher to energize the two rows of ambient
lighting when entering the room. The second control location is on
the teaching wall. Here the Teacher Control Center or TCC houses
the whiteboard luminaire on/off switch, manual overrides for A/V
mode and a one hour quiet time override switch.

Pros

The luminaire used in this example is widely available from many
manufacturers and has a variety of styles. It is also likely to be the
least expensive and have the lowest life cycle cost of all examples.

Cons

The A/V control in this example is most basic and will have less
uniform desk-level illuminance than Examples 2 or 3. Also, the
stepped switching control to daylight control may cause some
classroom disruption and may not provide maximum energy
savings.
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LUMINAIRES

20" 2-lamp Super T8 profile
Perforated Bottom
0% indirect / 10% direct
- 3150 lumens per lamp

- 35 walts per lamp
- 1.2 Ballast Factor

{12') 1-lamp Super T profile
Asymetric Wallwash

- 3150 lumens per lamp
- 26 watts per lamp
- (.88 Ballast Factor

BALLASTS
E 2-lamp Ballast (high B.F.)
1 BF.-12
E’E 3-lamp Ballast (high B.F.}
B.F.-12
E 2-lamp Ballast (normal B.F.)
| B.F.-088
CONTROL DEVICES

loeations & guanlity per manufaclurer

Daylight Sensor (D.5.)
lecations & guantity per manufacturer

31’ Occupancy Sensor (0.5.)
=

Main Switch Bank (MSE)
MSEJ Located near door

Teacher Contral Center (TCC)
Located near Whiteboard

CONTROL CIRCUITS

@ - MSB (manual-ON/OFF)
- 0.5, (auto-OFF)
when unoccupied

@ - MSB (manual-ON/OFF)
- TCC AV mode (OFF}
- 0.5, (auto-OFF)
when unoccupied

@ - MSB (manual-ON/OFF)
-TCC AN mode (OFF)
- 0.5, (auto-OFF)
when unoccupied
- 0.5, (auto-OFF)
with sufficient daylight

@ - (manual-ON)
- 0.5. (auto-OFF)

when unoccupied
- AN (manual-OFF)
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EXAMPLE 2: Dual Mode Fixture

Design Description

The California Energy Commission has invested in the
development of a prototype high performance classroom lighting
system as part of its PIER (Public Interest Energy-Efficiency
Research) program. This lighting system uses a (3) lamp Super T8
luminaire. The two outer lamps are used for a semi-indirect
ambient lighting scene, and the third inner lamp is separately
switched for use as a task light during projection and AV
presentation. In this design, two, twenty foot PIER luminaires are
suspended in 2 rows of 5 each. Each luminaire employs (3) high
lumen T8 lamps. The 2 outer lamps are powered from high ballast
factor electronic ballasts and the 1 inner lamp is powered from a
dimmable electronic ballast. The whiteboard task light is a linear
wall-washer about 12 feet long that uses (3) Super T8 lamps.

Lighting Controls

To reduce the power consumption of the lighting system, each row
of luminaires has one row of lamps that are automatically switched
off when there is adequate daylight in the room. There are two
daylighting zones, one at the window side and one at the interior
side. When the room is unoccupied, an occupancy sensor
automatically switches off all lamps. The inner lamp is dimmed for
AV presentations. When the inner lamp is on, the outer 2 lamps are
automatically switched off. The switches for the whiteboard are
located near the whiteboard.

There are two locations for classroom lighting controls. The first is
adjacent to the classroom door. Here two switches labeled “Row 1”
and “Row 2” allow the teacher to energize the two rows of ambient
lighting when entering the room. The second control location is on
the teaching wall. Here the Teacher Control Center or TCC houses
the whiteboard luminaire on/off switch, downlight/uplight switch,
downlight manual dimmer for A/V mode and a one hour quiet time
override switch.

Pros

This example provides the most flexibility for different lighting
scenes, especially for projection and AV presentations.

Cons

The life cycle cost is higher for this design because of the extra
lamps and ballasts.
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EXAMPLE 2 Reflected Ceiling Plan & Controls
PIER LUMINAIRE

2-LAMP T8 - SEMI-INDIRECT

1-LAMP T8 - DIRECT

Uplight

Cum
Time

CONTROL STRATEGIES
Uplight - Activates @ @
Uihboe Cve SO Disconnects @
@ ’ Downlight - Activates @
Disconnects @ @

Downlight Dim - Manually Dims (&)
Quiet Time - Momeantary switch overrides

Rowz Fowl occupancy sensor for one hour.
- Whiteboard - Manually operates (&
[MSE] y operates (4)

LUMINAIRES
(20 3-lamp Supar TE profile
PIER Luminaire

"% Semi Indirect Mode - outer 2 lamps
’ 75% indirect / 25% direct
- 3150 umens
- 35 watts per lamp
- 1.2 Ballast Factor
Direct Mode - middie lamp
100% direct
- 3150 umens
- 28 watts per lamp
- (1.88 Ballast Factor (dimming)

{12') 1-lamp Super T8 prafile

Asymetric Wallwash
/ - 3180 fumens per lamp

- 28 watts per lamp

- 0.82 Ballast Facior

BALLASTS

B&ﬂ 2-lamp Ballast {Narmal B.F.)
B.F.-0.88
E’:r_ 2-lamp Ballast (high B.F.)
B.F.-1.2

OB ome % %‘ @@éj@@

&
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E‘:t.d 2-lamp Ballast (dimming)
L. B.F. -0.88

@ 3-lamp Ballast {high B.F.)
B.F.-1.2

m J-lamp Ballast (dimming)
=4l B.F -088
CONTROL DEVICES

II Ccoupancy Sensor (0.5))
lacations & quantity par manufacturar

= Daylight Sensor (D.S.)
locations & quantity per manufacturar

m Main Switch Bank (MSB)
ocated near door

[TCC | Teacher Control Center (TCC)
Located near Whiteboard.

CONTROL CIRCUITS

@ - TCC Uplight {(manual-OMN)
- 0.5, (auto-OFF) when vacant
- TCC Downlight (OFF)

(®) - TCC Uplight (manual-ON)
- 0.5, (aute-OFF) when vacant
- 0.5, (auto-OFF) with sufficient
daylight
- TCC Downlight (OFF)

(©) - TGC Downlight (ON)
- TGC Downlight Dim (manual-DIM)
- 0.5. (auto-0OFF) when vacant

(@) - TcC Whiteboard (manual-ON)
- 0.5, [auto-OFF) when vacant
- TCC Downlight (OFF)
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EXAMPLE 3

Design Description

In this design, the ambient lighting system uses two rows of twenty
foot direct-indirect luminaires are suspended in 2 rows of 5 each.
Each luminaire employs (1) high lumen T5HO lamp, powered from
high ballast factor electronic dimming ballast. The whiteboard task
light is a linear wall-washer about 12 feet long that uses (3) Super
T8 lamps. This design is appropriate for elementary schools where
adult night classes are not held.

Lighting Controls

To reduce the power consumption of the lighting system, each row
of luminaires is continuously dimmed according to the daylight in
the room. There are two daylighting zones, one at the window side
and one at the interior side. When the room is unoccupied, an
occupancy sensor automatically switches off all lamps. The
switches for the whiteboard are located near the whiteboard.

There are two locations for classroom lighting controls. The first is
adjacent to the classroom door. Here two switches labeled “Row 1”
and “Row 2” allow the teacher to energize the two rows of ambient
lighting when entering the room. The second control location is on
the teaching wall. Here the Teacher Control Center or TCC houses
the whiteboard luminaire on/off switch, manual dimming for A/V
mode and a one hour quiet time override switch.

Pros

This example has the simplest controls that save energy and will be
the easiest for teachers to use.

Cons

The life cycle cost is higher because of the lamp and dimming
technology. Also, a single T5HO lamp provides end of illuminance
levels of a classroom.
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EXAMPLE 3 Reflected Ceiling Plan & Controls
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LUMINAIRES

y (20) 1-lamp TSHO profile
82% indirect / 18% direct
- 4750 lumens per lamp

- 60 walls per lamp
BALLASTS

-1.0 Ballast Factor
Bz

(12') 1-lamp Super T8 profile
Asymetric Wallwash

- 3150 lumens per lamp
- 28 waltts per lamp
- .88 Ballast Factor

2-lamp Ballast (dimming)
BF.-1.0

3-lamp Ballast (normal B.F.)
B.F. - 0.88

3-lamp Ballast {dimming)

Ban
E B.F.-1.0

CONTROL DEVICES

H Cccupancy Sensor (0.5.)
locations & quantity per manufaciurer

= Daylight Sensor (D.S.)

locations & quaniity per manufaciurer

Main Switch Bank (M3B)
MSP Located near door

1 Teacher Control Center (TCC)
{ Located near Whiteboard

CONTROL CIRCUITS

: @ - MSB - Row 1 (manual-ON)

- 0.5. (auto-OFF)

when unoccupied

- 0.3, (daylight dimming)

- TCC - Dim (manual dimming)

@ - MSB - Row 2 (manual-ON)

| - 0.5 (auto-OFF)

' when unoccupied

| - D.S. (daylight dimming)

- TCC - Dim {manual dimming)

! @ - TCG - Whiteboard
(manual-ON/OFF)

- 0.5, (auto-OFF)
when unoccupied
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	Specifications_090804.pdf
	PART ONE – GENERAL
	RELATED DOCUMENTS
	Drawings and conditions of the contract, including general r

	WORK INCLUDED
	This section includes the following basic electrical and ill
	Lighting fixtures (luminaires)
	Lamps
	Auxiliaries such as ballasts and transformers
	Accessories and hardware for lighting
	Local lighting control devices

	Electrical wiring materials and methods are specified in oth
	Building-wide automated lighting energy management control s

	REFERENCES
	California Electrical CODE 2001
	ANSI/NECA/IESNA 500 – installation of commercial lighting sy
	ANSI C78 SERIES – dimensional and electrical characteristics
	ANSI C82 SERIES (BALLASTS)
	Luminaire listing standards of underwriters laboratories (ul

	SUBMITTALS
	Submit “project data submittals” the following according to 
	Luminaires and related installation and mounting hardware
	Lamps
	Lighting switching, dimming and other local control devices 

	For each luminaire, indicate the luminaire tag according to 

	SUBSTITUTIONS TO SPECIFIED PRODUCTS
	Furnish and install all specified and scheduled products unl
	Competing products are acknowledged to exist for some or all
	Proposed substitutions for any specified product shall be ma
	Subsequent proposed substitutions shall be considered “value
	The architect, owner, engineer and/or lighting consultant wi
	No compensation of any kind will be given or made due to rej
	Substitutions or value engineering recommendations shall tak

	The contractor shall order all lighting systems and related 

	UNIT PRICE SCHEDULE
	Submit a unit price schedule of all luminiares on the projec
	The number of unit
	The cost per unit installed
	The cost per unit to be added to the contract for adding one
	The cost per unit to be subtracted from the contract for del

	The unit price shall be inclusive of labor, materials, marku
	Such schedule may be employed at the owners option in making

	DELIVERY STORAGE AND HANDLING
	According to ANSI/NECA/ISENA 500 and SECTION 01610.
	PART TWO – PRODUCTS


	GENERAL
	Furnish and install lighting systems as scheduled and specif
	Products shall be all new, of recent manufacture, and compli
	Lighting systems shall not be used for construction illumina
	Warranty
	Replace lamps that fail within 1 year of beneficial occupanc
	Furnish warranty information for lamps and ballast to owner.


	FLUORESCENT LAMPS
	Approved manufacturers (subject to lamp schedule)
	Color temperature
	All lamps shall be 4100k unless specifically scheduled.

	T-8 lamps
	Nom. 4’ 32 watt, 3’ 25 watt, or 2’ 17 watt per schedule. do 
	4’ lamps shall be rated at least 3150 initial lumens at 32 w
	Minimum CRI 82 or as scheduled employing rare earth phosphor
	Low mercury type meeting federal tclip standards.
	All lamps from same manufacturer and batch.

	T-5 lamps
	Standard t-5 lamps shall be nom. 4’ 28 watt, 3’ 21 watt, or 
	High output lamps shall be nom. 4’ 54 watt, 3’ 39 watt, or 2
	Minimum CRI 82 or as scheduled employing rare earth phosphor
	Low mercury type meeting federal tclip standards.

	All lamps from same manufacturer and batch.twin tube lamps
	Nom 22.5” 40 watt or as scheduled.
	Minimum CRI 80
	All lamps from same manufacturer and batch

	Compact fluorescent lamps
	cf32:  triple tube, amalgam, four pin preheat start lamp, pe
	cf26:  triple tube, amalgam, four-pin preheat start lamp, pe
	cf13:  twin tube, four pin preheat start lamp, per schedule.
	Other lamps as scheduled.
	All lamps from same manufacturer and batch.

	Warranty
	Replace fluorescent lamps that fail within one year of benef


	FULL SIZE “T-8” BALLASTS
	APPROVED MANUFACTURERS
	ELECTRONIC, HIGH FREQUENCY TYPE.
	Unless otherwise noted ballasts shall be “program start” typ

	LATEST GENERATION “EFFICIENT” TYPE meeting the following per
	Ballasts and lamps shall be warranted for operation together
	Power factor >90%
	Harmonic distortion<20%
	ANSI 82.11 color coded
	Class a noise rated
	Complying with FCC 47cfr part 18 non consumer RFI/EMI standa
	Ballast per schedule as follows:
	RlO = reduced light output, ballast factor 78% or less.
	NlO = normal light output, ballast factor  nominal 87%;
	HlO = high light output, ballast factor nominal 115%.


	T-5 fluorescent ballasts (t-5 linear and twin)
	Approved manufacturers
	Electronic, high frequency type.
	Unless otherwise scheduled, ballasts shall be programmed sta

	UL or ETL listed, class p type 1
	ANSI 82.11 color coded
	Class a noise rated
	Complying with FCC 47cfr part 18 non consumer RFI/EMI standa
	NO PCB’S.
	Ballasts and lamps shall be warranted for operation together
	Power factor >90%
	Harmonic distortion<20%
	Ballast factor as follows:
	RLO = reduced light output, ballast factor 84% or less;
	NLO or not noted = normal light output, ballast factor  85-1
	HLO = high light output, ballast factor >100%

	End of life sensing circuit.

	LUMINAIRES
	Approved manufacturers
	As scheduled.
	See “substitutions”, above.

	Listed for the intended application according to current UL 
	Listing shall be by UL, ETL or other listing agency acceptab

	IBEW labeled.
	Manufactured and tested in accordance with applicable IESNA 
	Product procurement and coordination
	Coordinate and check specific ceiling system type, thickness
	Confirm the proper catalog number with distributor and agent
	Ensure wiring, ballasts, etc meet specifications and project
	Provide additional parts and pieces required to complete the

	Integrated controls
	Provide equivalent operation to separate control devices as 


	SWITCHING AND DIMMING CONTROLS
	Approved manufacturers
	Switches (standard):
	Motion sensors
	Daylighting switches:
	Automatic daylighting dimming controls:

	General
	All devices color per architect.
	Observe manufacturers installation instructions with particu
	Use factory made multiple gang faceplates matching device co
	Sensors may be integrated into luminaires see above.  perfor

	Switches
	Standard snap style
	120/277 volt, 20 a
	Listed
	Specification grade
	Color per architect
	With matching plastic faceplate

	Motion sensors
	Ceiling or high wall mounted.  coordinate location for best 
	Line or low voltage as indicated or scheduled.  low voltage 
	Dual technology pir and ultrasound.
	With additional dry contact for bas interconnection.
	Installed per manufacturer’s directions.
	Commissioned by manufacturer or representative.
	Approved devices:

	Automatic daylighting switches
	Ceiling mounted
	Adjustable deadband and setpoint
	Min 30 second time delay
	Flat fresnel lens
	Range for closed loop classroom sensor 10-200 fc
	Range for open loop skylight sensor 50-1000 fc
	With transformer relay as required. may be interfaced to mot
	approved devices:
	for classroom ceilings in a closed loop system.
	for skylight installation open loop.

	Automatic daylighting dimming systems
	Furnished as a complete system.  if different manufacturers 
	Ballasts: electronic high frequency dimming ballasts specifi
	For 3 wire forward phase cut style circuits only:
	For 0-10 volt dc control circuits only:
	Approved sensor/control manufacturers:


	GENERAL
	According to ansi/neca/ies 500, installation of commercial l
	According to product manufacturer’s instructions.
	Test and commission motion sensors and daylighting controls.

	SEISMIC RESTRAINT
	In compliance with applicable code and the requirements of t
	According to manufacturer’s recommendations.
	Recessed troffer shall as a minimum be secured by hanger wir
	Cable suspended luminaires shall as a minimum employ a hangi
	Pendant luminaires shall as a minimum employ earthquake ball




